NeEw ENGLAND
CoMMON ASSESSMENT PROGRAM

Released ltems
2009

Grade 7
Mathematics



Mathematics

€@ The Math League team consists of 18 students.

Of these students, 6 are seventh graders and
the rest are eighth graders. Which statement
describes the Math League team?

A. There are 2 eighth graders for every
seventh grader.

B. There are 3 eighth graders for every
seventh grader.

C. There are 12 eighth graders for every
seventh grader.

D. There are the same number of eighth
graders and seventh graders.

A.
B.
C.
D.

A W N =

€ Andrew spent $16 on gasoline last week.
He will spend 25% more on gasoline this
week than he did last week. How much will
Andrew spend on gasoline this week?

A. 564
B. $41
C. $24
D. $20

Items with this symbol were selected from Session
One—mno calculators or other mathematics tools allowed.

@ Look at Circle R and Circle S.

6 cm

Circle R Circle S

How does the circumference of Circle S
compare to the circumference of Circle R?

A.

B.

The circumference of Circle S is 2 times
the circumference of Circle R.

The circumference of Circle S is 3 times
the circumference of Circle R.
The circumference of Circle S is 4 times
the circumference of Circle R.

The circumferences of Circles R and S
are equal.

Drew is planting grass. The lawn is a
rectangle that measures 120 feet by 75 feet.
Drew uses 1 pound of grass seed for every
200 square feet of lawn. How much grass
seed does Drew use?

A.
B.
C.
D.

45 pounds
90 pounds
195 pounds
390 pounds



@ Look at this pattern of shapes. @ Look at this graph.

Draining Tanks

Number
Figure of Shaded 90
Triangles 80

70
60
50
40
30
20
10

Mai’s Tank

Water (in gallons)

Leah’s Tank

0 1 2 3 4 5

Time (in minutes)
Which statement below is true?

A. Mai’s tank always has more water in it
than Leah’s tank.
4 27 B. Leah’s tank always has more water in it

Mai and Leah drain two tanks of water. The
graph shows the amount of water in each
tank as it drains.

than Mai’s tank.
C. Mai’s tank drains faster than Leah’s tank.
D. Leah’ tank drains faster than Mai’s tank.

The pattern continues. How many shaded
triangles will be in Figure 5?

A. 36
B. 81
C. 243 @ Which expression has the same value as
D. 729 5 —3x, when x =4?
A. 3x-5
B. 2x—15
C. 2x—16
D. x—10



One scale below is correctly balanced. Which
scale is correctly balanced?

A.
A.
B.
C.
D

B.

C.

D.

120
135
150
180

Home
Team

@ Michelle asked some students at a football
game which team they were supporting. She
displayed her results in this circle graph.

Visiting
Team

Not Sure

Michelle states that 90 students were
supporting the home team. About how many
students did she ask in all?



@ This list of numbers is in order from least to greatest.

1 1
1T.O<1—0<a<0.11< 1.1

What is a possible value of a?

@ Angela has 5 fish. When she feeds them, she collects data about which fish eats first. Look at her data.
Which Fish Eats First?

Fish Nurpber of
Times
Goldie 9
Marlin 5
Nemo 2
Dory 3
Flounder 6

Based on Angela’s data, what is the probability that Nemo will eat first the next time Angela feeds
the fish?



@ This model shows the ratio of red paint to blue paint needed to make a shade of purple paint.

DEEEE

Key
R represents red paint
B represents blue paint

How many ounces of red paint are needed in order to make 30 ounces of purple paint? Show your
work or explain how you know.

@ A construction company must pay a fine for completing a job late. The company uses the equation
below to calculate the amount of the fine, f, in dollars, when the job is finished d days late.

£=25,000 + 1,500d

The company completes a construction job 6 days late.

How much is the fine? Show your work or explain how you know.



@ Look at List A and List B.

List A List B
acute equilateral
obtuse isosceles
right scalene

a. JKLM is a rhombus.
M L

100°
J K

Describe triangle JKL using one word from List A and one word from List B. Explain why each
word you use describes the triangle.

Rectangle PORS is not shown. Rectangle PORS is not a square.
b. Describe triangle PSQ using one word from List A and one word from List B. Explain why each
word you use describes the triangle.
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NECAP 2009 RELEASED ITEMS
GRADE 7 MATH

N&O 6.1 Demonstrates conceptual understanding of rational numbers with respect to ratios (comparison
of two whole numbers by division a/b, a:b, and a + b, where b # 0); and rates (e.g., a out of b, 25%)
using models, explanations, or other representations.

@ The Math League team consists of 18 students.
Of these students, 6 are seventh graders and
the rest are eighth graders. Which statement
describes the Math League team?

A. There are 2 eighth graders for every
seventh grader.

B. There are 3 eighth graders for every
seventh grader.

C. There are 12 eighth graders for every
seventh grader.

D. There are the same number of eighth
graders and seventh graders.

N&O 6.3 Demonstrates conceptual understanding of mathematical operations by describing or illustrating

the meaning of a power by representing the relationship between the base (whole number) and the
exponent (whole number) (e.g..3>.4%); and the effect on the magnitude of a whole number when

multiplying or dividing it by a whole number, decimal, or fraction.
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NECAP 2009 RELEASED ITEMS
GRADE 7 MATH

N&O 6.4

Accurately solves problems involving single or multiple operations on fractions (proper, improper,

and mixed), or decimals; and addition or subtraction of integers; percent of a whole; or problems
involving greatest common factor or least common multiple. (IMPORTANT: Applies the conventions
of order of operations with and without parentheses.)

€ Andrew spent $16 on gasoline last week.
He will spend 25% more on gasoline this
week than he did last week. How much will
Andrew spend on gasoline this week?

A.

B.
C.
D

$64
$41
$24
$20




NECAP 2009 RELEASED ITEMS
GRADE 7 MATH

G&M 6.5 Demonstrates conceptual understanding of similarity by describing the proportional effect on

the linear dimensions of polygons or circles when scaling up or down while preserving the angles of

olygons, or by solving related problems (including applying scales on maps). Describes effects usin
models or*® explanations.

@ Look at Circle R and Circle S.

6 cm

Circle R Circle S

How does the circumference of Circle S
compare to the circumference of Circle R?

A. The circumference of Circle S is 2 times
the circumference of Circle R.

B. The circumference of Circle S is 3 times
the circumference of Circle R.

C. The circumference of Circle S is 4 times
the circumference of Circle R.

D. The circumferences of Circles R and S
are equal.



NECAP 2009 RELEASED ITEMS
GRADE 7 MATH

G&M 6.6 Demonstrates conceptual understanding of perimeter of polygons, the area of quadrilaterals or
triangles, and the volume of rectangular prisms by using models, formulas, or by solving problems; and
demonstrates understanding of the relationships of circle measures (radius to diameter and diameter
to circumference) by solving related problems. Expresses all measures using appropriate units.

@ Drew is planting grass. The lawn is a
rectangle that measures 120 feet by 75 feet.
Drew uses 1 pound of grass seed for every
200 square feet of lawn. How much grass
seed does Drew use?

A. 45 pounds
B. 90 pounds
C. 195 pounds
D. 390 pounds



NECAP 2009 RELEASED ITEMS
GRADE 7 MATH

F&A 6.1 Identifies and extends to specific cases a variety of patterns (linear and nonlinear) represented in
models, tables, sequences, graphs, or in problem situations; or writes a rule in words or symbols for
finding specific cases of a linear relationship; or writes a rule in words or*® symbols for finding specific

cases of a nonlinear relationship; and writes an expression or*® equation using words or*® symbols to
express the generalization of a linear relationship (e.g.. twice the term number plus 1 or*® 2n + 1).

@ Look at this pattern of shapes.

Number
Figure of Shaded
Triangles

The pattern continues. How many shaded
triangles will be in Figure 5?

A. 36
B. 81
C. 243
D. 729



NECAP 2009 RELEASED ITEMS
GRADE 7 MATH

F&A 6.2 Demonstrates conceptual understanding of linear relationships (y = kx; y = mx + b) as a constant
rate of change by constructing or interpreting graphs of real occurrences and describing the slope
of linear relationships (faster, slower, greater, or smaller) in a variety of problem situations; and
describes how change in the value of one variable relates to change in the value of a second
variable in problem situations with constant rates of change.

@ Look at this graph.

Draining Tanks

90
80
70
60
50
40
30
20
10

Mai’s Tank

Water (in gallons)

Leah’s Tank

0 1 2 3 4 5
Time (in minutes)

Mai and Leah drain two tanks of water. The
graph shows the amount of water in each
tank as it drains.

Which statement below is true?

A. Mai’s tank always has more water in it
than Leah’s tank.

B. Leah’s tank always has more water in it
than Mai’s tank.

C. Mai’s tank drains faster than Leah’s tank.
Leah’s tank drains faster than Mai’s tank.

)



NECAP 2009 RELEASED ITEMS
GRADE 7 MATH

F&A 6.3 Demonstrates conceptual understanding of algebraic expressions by using letters to represent
unknown quantities to write linear algebraic expressions involving two or more of the four operations;
or by evaluating linear algebraic expressions (including those with more than one variable); or by
evaluating an expression within an equation (e.g., determine the value of y when x=4 given y = 3x-2).

@ Which expression has the same value as
5 —3x, when x =4?

A. 3x—5
B. 2x—15
C. 2x—16
D. x-10



NECAP 2009 RELEASED ITEMS
GRADE 7 MATH

F&A 6.4 Demonstrates conceptual understanding of equality by showing equivalence between two
expressions using models or different representations of the expressions (expressions consistent with

the parameters of M(F&A)—6-3), solving multi-step linear equations of the form ax + b = ¢, where a,
b, and ¢ are whole numbers with a # 0.

One scale below is correctly balanced. Which
scale is correctly balanced?




NECAP 2009 RELEASED ITEMS
GRADE 7 MATH

DSP 6.1

Interprets a given representation (circle graphs, line graphs, or stem-and-leaf plots) to answer
questions related to the data, to analyze the data to formulate or justify conclusions, to make
predictions, or to solve problems.

@ Michelle asked some students at a football
game which team they were supporting. She
displayed her results in this circle graph.

Visiting
Team
Home N
Team Ot Syrg

Michelle states that 90 students were
supporting the home team. About how many
students did she ask in all?

A.

B.
C.
D

120
135
150
180




NECAP 2009 RELEASED ITEMS
GRADE 7 MATH

N&O 6.2 Demonstrates understanding of the relative magnitude of numbers by ordering or comparing
numbers with whole number bases and whole number exponents (e.g..3°, 4°), integers, or rational

numbers within and across number formats (fractions, decimals, or whole number percents from

1- 100) using number lines or equality and inequality symbols.

@ This list of numbers is in order from least to greatest.

1 1
m<1—0<a<0.11< 1.1

What is a possible value of a?

Scoring Guide

Score Description

1 For correct answer, any number between 0.1 and 0.11, with no incorrect answers

Response is incorrect or contains some correct work that is irrelevant to the skill or

0 concept being measured.

Blank |No response

10



NECAP 2009 RELEASED ITEMS
GRADE 7 MATH

Score Point 1
(ExampLE A)

The student’s response

m l o /is correct.
— _|__7 \_,

i '
s 0*“{30]1

oy A
‘I O a

Score Point 1
(ExamprLE B)

m The student’s response

is correct. (Showin
'0 ...U- ..!...\..9— ,D 5 / Istra’tegy is not \;v(;q%ired.)
)

11




NECAP 2009 RELEASED ITEMS
GRADE 7 MATH

Score Point 0
(ExampLE A)

The student’s response

m is incorrect.
) - ’J ‘ —-—-—-—-\
>

Score Point 0
(ExampLE B)

The student’s response

is incorrect.
——

A= Q. O

12




NECAP 2009 RELEASED ITEMS
GRADE 7 MATH

DSP 6.5 For a probability event in which the sample space may or may not contain equally likely outcomes,
determines the experimental or theoretical probability of an event in a problem-solving situation.

@ Angela has 5 fish. When she feeds them, she collects data about which fish eats first. Look at her data.
Which Fish Eats First?

Fish Nurpber of
Times
Goldie 9
Marlin 5
Nemo 2
Dory 3
Flounder 6

Based on Angela’s data, what is the probability that Nemo will eat first the next time Angela feeds
the fish?

Scoring Guide

Score Description
2 .
1 Correct answer, 25 or equivalent
0 Response is incorrect or contains some correct work that is irrelevant to the skill or
concept being measured.
Blank |No response

13



NECAP 2009 RELEASED ITEMS
GRADE 7 MATH

Score Point 1
(ExampLE A)

® b o oOfF (0o o 2 ouwn 06\25“

The student’s response

is correct.
Score Point 1
(ExampLE B)
@ " The student’s response
On(-- W IZ 'C5 ’ is correct.

14




NECAP 2009 RELEASED ITEMS
GRADE 7 MATH

Score Point 0
(ExampLE A)

| Oud o Sc
S vl hm—(c —— | The student’s response
) is incorrect.

Score PoinT 0
(ExamprLE B)

®LIN is dexy cOWKly Wewns worll
eox L\t

The student’s response
is insufficient.

15




NECAP 2009 RELEASED ITEMS
GRADE 7 MATH

N&O 6.1 Interprets a given representation (circle graphs, line graphs, or stem-and-leaf plots) to answer

questions related to the data, to analyze the data, to formulate or justify conclusions, to make predictions,
or to solve problems. (IMPORTANT: Analyzes data consistent with concepts and skills in M(DSP)-6-2.)

@ This model shows the ratio of red paint to blue paint needed to make a shade of purple paint.

DEEEE

Key
R represents red paint
B represents blue paint

How many ounces of red paint are needed in order to make 30 ounces of purple paint? Show your
work or explain how you know.

Scoring Guide

Score

Description

2

For correct answer, 18 (ounces), with sufficient work shown or explanation to indicate
correct strategy

For correct answer with insufficient or no explanation or work shown

1 OR
appropriate strategy with incorrect or no answer
0 Response is incorrect or contains some correct work that is irrelevant to the skill or
concept being measured.
Blank | No response

Sample Response:

The ratio is 3:2 so there are 5 parts

30 = 5 =

each part is 6 ounces

3 parts red x 6 oz = 18 ounces

16




NECAP 2009 RELEASED ITEMS
GRADE 7 MATH

Score PoinT 2
(ExampLE A)

® 3 nces g Q P d ¢/1+, The student’s answer is

' oonc € a 1 correct, with sufficient work
shown to indicate correct
strategy.

R, R, R, B, D

30- SNV, £ans QCP@M' £q wils
@ £ ounces peY bucket 4imes 3

Score PoInT 2
(ExamprLE B)

®  Yow wowd heed 1Y ounces ¢f Ved Pairi to ke
%o Ot- oF Purple faumt beco,u:s@ Hheeis 3 )
blue red is .i’- avd Hhatis egual +0

(907 and 60% of 30 % I8,
\ The student’s answer is
correct, with sufficient work

shown to indicate correct
strategy.

17




NECAP 2009 RELEASED ITEMS
GRADE 7 MATH

Score Point 1
(ExampLE A)

"1%

|

The student’s
answer is
correct, with
insufficient
strategy.

ovnes of (@ vint -

?O“‘Q*S ale lom(f 2ol . 6 RRR2.
*€Nceaga xowake \an(e of {uere
Pa e

Score Point 1
(ExamprLE B)

The student’s strategy
is appropriate, with
incorrect answer.

18




NECAP 2009 RELEASED ITEMS
GRADE 7 MATH

Score Point 0
(ExampLE A)

®
?).\

o wou\d nee& 0 onced o Ced
Tand \5ounces of blue .

\
3)30 2)20

The student’s strategy
is incorrect.

Score Point 0
(ExamprLE B)

20 -
40 2190

The student’s strategy
is incorrect.

19




NECAP 2009 RELEASED ITEMS
GRADE 7 MATH

F&A 6.3 Demonstrates conceptual understanding of algebraic expressions by using letters to represent
unknown quantities to write linear algebraic expressions involving two or more of the four operations;
or by evaluating linear algebraic expressions (including those with more than one variable); or by
evaluating an expression within an equation (e.g., determine the value of y when x=4 given y = 3x-2).

@ A construction company must pay a fine for completing a job late. The company uses the equation
below to calculate the amount of the fine, f, in dollars, when the job is finished d days late.

£=25,000 + 1,500d

The company completes a construction job 6 days late.

How much is the fine? Show your work or explain how you know.

Scoring Guide

Score Description

2 for correct answer ($)34,000, with sufficient work shown or explanation to indicate correct
strategy

for correct answer with insufficient or no explanation or work shown
1 OR
appropriate strategy with incorrect or no answer

Response is incorrect or contains some correct work that is irrelevant to the skill or

0 concept being measured.

Blank [No response

Sample Response:
f = 25000 + 1500 x 6 = 25000 + 9000 = 34000. The fine is $34,000.

20



NECAP 2009 RELEASED ITEMS
GRADE 7 MATH

Score PoInT 2
(ExampLE A)

© k= WH000 ¥ | 0oy Tre Sine is § 34,000
(= 35(300*\500“0 \o¢Cowsse | OO X6+ qfw
&= s 00 Cipoo and C\(xi)osy N5,060=

24,000 .
£ WO A

\ The student’s answer is
correct, with sufficient work
shown to indicate correct
strategy.

Score PoInT 2
(ExampLE B)

(14)
F=3~5,DOD*‘;5003 \|500

Fire 234,000 25,000 S
/ * 9000 9,000
Sorrect. with sufficient work 34,000
shown to indicate correct
strategy.

21




NECAP 2009 RELEASED ITEMS
GRADE 7 MATH

Score Point 1
(ExampLE A)

) Q@ 500 =0 Souwwle

X b =dayy late
C 725,000t 0 000 :

) Th tudent’s strat
+ g9.000 e suents stateo
1 “S DOO . incorrect answer.

Score Point 0
(ExampLE A)

o

FHink b 0,500, T addea
725,000 anN (1‘)0@. Theds haow -1%4’" h"i

ANS WX, The student’s strategy

is incorrect.

22




NECAP 2009 RELEASED ITEMS

GRADE 7 MATH

Score Point 0
(ExampLE B)

Q

fas0 aday

250 X 6 —\Bo®

The student’s strategy
is incorrect.

23




NECAP 2009 RELEASED ITEMS
GRADE 7 MATH

G&M 6.1 Uses properties or attributes of angles (right, acute, or obtuse) or sides (number of congruent sides,
parallelism, or perpendicularity) to identify, describe, classify, or distinguish among different types
of triangles (right, acute, obtuse, equiangular, scalene, isosceles, or equilateral) or quadrilaterals
(rectangles, squares, rhombi, trapezoids, or parallelograms).

@ Look at List A and List B.

List A List B
acute equilateral
obtuse isosceles
right scalene

a. JKLM is a rhombus.
M L

100°
J K

Describe triangle JKL using one word from List A and one word from List B. Explain why each
word you use describes the triangle.

Rectangle PORS is not shown. Rectangle PORS is not a square.

b. Describe triangle PSQ using one word from List A and one word from List B. Explain why each
word you use describes the triangle.

24



Scoring Guide

NECAP 2009 RELEASED ITEMS
GRADE 7 MATH

Score Description
4 4 points
3 3 points
2 2 points
1 1 point
OR
Shows minimal understanding of classifying triangles (e.g., 2 correct descriptors with no
contradictory descriptors).
0 Response is incorrect or contains some correct work that is irrelevant to the skill or
concept being measured.
Blank [No response

Training Notes

Part a:

Part b:

2 points

1 point

2 points

1 point

for correct description, isosceles and obtuse, with sufficient explanation and no
incorrect descriptors given

OR

for one correct descriptor with sufficient explanation, provided second descriptor
is not logically inconsistent with correct descriptor

or

for both correct descriptors, with insufficient or no explanation given

for correct description, scalene and right, with sufficient explanation and no
incorrect descriptors given

OR

for one correct descriptor with sufficient explanation, provided second descriptor
is not logically inconsistent with correct descriptor

or

for both correct descriptors, with sufficient or no explanation given

Notes: Penalize 1 point total for usage of unacceptable terms (“even”, “corner”, etc.).

25




NECAP 2009 RELEASED ITEMS
GRADE 7 MATH

Score Point 4
(ExampLE A)

15)

a) The student’s response is correct,
Pl) T?-\QNGL‘E Jl\. with sufficient explanation.
* LS A WOovg L Qutuse
This Wworgd descrives vne triangle weQUse
Ane OF +e angws n ¥e triangle 'S
more Yhon 907 (cotuse) and +he oiner
YWwo are less won e’ (acute)
FList & wovd U \SGsce\es T T —
Trvs word QOesCribes +nNe¢ friaangw Yetause
WO S ¥Ne <iQes are equol and one
'S lonQeéer. Thar 1S wwhot OCLornipes an

1sosceles iange. b) The student's response is correct,
El) ‘T rianal < pSG with sufficient explanation.

¥ L{st A wovra 1T rgnt

T s word deserioesS e 4Anongre wacgust
1FIT 1S POYY ©F e vecranmgle (Y nag o
rove QO igwnr angle,

w Lisk & word %7 scaene
TVWs word desScrieet +ne triangle becaul

o\ o e svoe \evgins on the »rianQW
Qe <XMEEerenT.
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NECAP 2009 RELEASED ITEMS
GRADE 7 MATH

Score Point 3
(ExampLE A)

"TAdShA.S(. -becauce The N{gk 1.5 gﬁ:chf"quvl C{O
LisT B fsoscel es-becake Cnld Two )dfiSa.Yc-, cyen.

bl A, fﬁ”"@gf& 'S

[1st 8 §c.a|en:a;' WSe noymof‘l’hc'wo‘%saf’

cven
\ The student was penalized one point

for using an unacceptable term.

b) The student’s response is correct,

with sufficient explanation.

a) The student’s response is correct,

with sufficient explanation.

27




NECAP 2009 RELEASED ITEMS
GRADE 7 MATH

Score PoInT 2
(ExampLE A)

®
Q.

shluse and gcalene

JkL fas an obhes awg’e and 4%

Scalene herause wno ahales afe the
Same.

— b, r"g\r\’t ond -;50362\6""

Ve re would hawe Yo bhe A

right angle  and 4 have to
be \¢osc€ \es because 17
hos & O'[: 1 he sdm e qv\s le<.

b) The student’s descriptor, right, is correct, with sufficient explanation.

The incorrect descriptor, isosceles, is not logically inconsistent.

a) The student’s descriptor, obtuse, is correct, with sufficient explanation.

The incorrect descriptor, scalene, is not logically inconsistent.

28




NECAP 2009 RELEASED ITEMS

GRADE 7 MATH

Score PoInT 2
(ExampLE B)

[vo

e

G- ok sesct s

G = ey, scd e

a) The student’s descriptors are
correct, with no explanation.

b) The student’s descriptors are
correct, with no explanation.

29




NECAP 2009 RELEASED ITEMS
GRADE 7 MATH

Score Point 1
(ExampLE A)

15)

a ket L cho"of- pecavse
1, OH‘JS‘g*' Lose’ avxt 569@/2‘—’

b right 4 saleve  becapse 1Y js rjaht
and scaltre,

a) The student’s descriptor, obtuse, is correct, with no
explanation. The student’s descriptor, scalene, is incorrect.
(No credit is given for only one correct descriptor without
explanation.)

b) The student’s descriptors are correct, with no explanation.

30




NECAP 2009 RELEASED ITEMS
GRADE 7 MATH

Score Point 0
(ExampLE A)

a\.i‘f.lﬂ-’nk I+ Is oo Obtusce M a Scalene
"Iagl-c,

b, T Wold £a9 ¥ s prob

. 9 AN et e Ll
& ]
15080 ¢ly s "-‘"ﬂj'lt,

a) The student’s descriptor, obtuse, is correct, with no
explanation. The student’s descriptor, scalene, is incorrect.
(No credit is given for only one correct descriptor without
explanation.)

b) The student’s descriptors are incorrect.
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